Regulatory defects of a conditionally lethal nusAts mutant of Escherichia coli. Positive and negative modulator roles of NusA protein in vivo.
Previous studies have attributed two activities to the NusA protein of Escherichia coli; namely, termination and antitermination of transcription. To examine these activities, we isolated a temperature-sensitive mutant of the nusA gene (nusAts11). The mutant cells produce a thermolabile NusA protein and grow at 32 degrees C, but not at 42 degrees C. At 42 degrees C, nusAts11 is recessive to nusA+ and nusA1, indicating the absence of its active gene product at that temperature. In the mutant, the efficiency of termination at the lambda tR1 terminator decreases, resulting in an increased expression of distal gene(s). On the other hand, the synthesis of the beta-galactosidase and beta beta' subunits of RNA polymerase is reduced in the mutant. This mimics effects seen in vitro when NusA protein is removed from a coupled transcription-translation system. These results suggest that the NusA protein plays both negative and positive modulator roles in vivo. The mutation nusAts11, unlike nusA1, does not block lambda phage growth at non-permissive temperatures, suggesting that NusA protein is not required for N antitermination in the mutant. Besides, the nusAts11 allows lambda Nam7Nam53byp phage growth under sup0 conditions, indicating that the N antitermination function is dispensable (at least partly) in this mutant.